The processes of association and dissociation of ribosomal subunits are of great importance for the protein biosynthesis. The mechanistic details of these processes, however, are not well known. In bacteria, upon translation termination, ribosome dissociates into subunits which is necessary for its further involvement into new initiation step. The dissociated state of ribosome is maintained by initiation factor 3 (IF3) which binds to free small subunits and prevents their premature association with the large subunits. In this work, we have exchanged IF3 in E.coli cells by its ortholog from Saccharomyces cerevisiae mitochondria (Aim23p) and showed that yeast protein cannot functionally substitute the bacterial one and is even slightly toxic for bacterial cells. 49 binds to the small subunit in order to keep it apart from the large one . This 50 stage is, in fact, the very first stage of the translation initiation process; 30S•IF3 complex 51 becomes the basis for the full-size initiatory complex formation which includes Shine-Dalgarno 52 sequence of mRNA, initiator tRNA, and initiation factors 1 and 2. It is worth mentioning that 53 anti-association activity of IF3 is definitely of passive mode: it does not promote dissociation of 54 the ribosome into subunits but instead binds to free small subunit and prevents its re-association 55 with the large one (Gualerzi et al. 1977 ) (Gottleib et al. 1975 ).
Upon termination of protein biosynthesis in bacteria, 70S ribosome dissociates into small 41 (30S) and large (50S) subunits. Free small subunit then takes part in de novo formation of the 42 initiation complex with mRNA, initiator tRNA, and several initiation factors. Binding of the 43 large subunit promotes release of the initiation factors, and associated 70S ribosomes begins a 44 new round of translation (for review, see (Laursen et al. 2005) ).
45
The ribosome dissociation / association is, thus, of great importance for the whole process 46 of translation. It is known that bacterial ribosomes dissociate into subunits when the translation 47 termination stage is over; two proteins, namely RRF and EF-G, are responsible for this (Zavialov 48 et al. 2005 ) (Peske et al. 2005) . Once free 30S and 50S subunits appear, initiation factor 3 (IF3)
86

MATERIALS AND METHODS
88
Plasmids, E.coli strains and oligonucleotides used in the work may be found in Tables   89 1, 2 , and 3, respectively.
91
Cloning and standard procedures 92 Different versions of AIM23 (S.cerevisiae) and infC (E.coli) genes were cloned into 93 above-mentioned vectors by standard PCR-restriction-ligation approach.
94
Western-blot was performed by standard protocol using the rabbit antibodies against 6-95 His-tagged recombinant Aim23p (produced on our order by Almabion).
97
Construction of mutant E.coli strains (Thomason et al. 2007)
98 Genomic disruption of infC gene coding for IF3 was carried out in the E.coli strain 99 MG1655. Cassette for infC genomic disruption containing the chloramphenicol resistance gene 100 was prepared by PCR from pKD3 plasmid. Primers (see Table S3 ) contained 5'-parts designed 101 for the homologous recombination into the target genome site. The cassette was then delivered 102 into E.coli cells by electroporation. These cells initially contained pKD46 plasmid encoding for 103 recombinase, as well as pACDH plasmid containing infC gene. Clones where recombination 104 took place were selected on chloramphenicol-containing medium and screened by PCR.
105
For transferring the bacterial genetic material to phage P1, 5ml of E.coli culture in 106 logarhythmic growth phase was infected by 100 ul of phage suspension. The mixture was 107 incubated at 37 ºС for 3 hours with shaking and centrifuged at 9200 g for 10 minutes. The phage-108 containing upper fraction was taken and filtered through 0.45 um filter.
109
For generation of the experimental E.coli strains, the MG1655 cells containing pBAD 110 plasmid with cloned infC gene were transformed by the plasmids coding for IF3 or different 111 variants of Aim23p. 2 ml of ON cultures were pelleted and resuspended in 1 ml of 10 mM CaCl 2 , 112 5mM MgSO 4 . Suspensions were 100 ul aliquoted, then half a volume of P1 lysate was added, 113 and the mixtures were incubated at 37 ºС for 30 minutes without shaking. Then 1 ml of LB 114 medium and 200 ul of sodium citrate were added followed by the incubation at 37 ºС for 1 hour 116 5mM sodium citrate. Screening of the clones was performed by PCR.
117
The growth curves of E.coli strains were registered in automatic mode using microplate 118 reader Infinite M200 PRO (Tecan Instruments).
120
Ribosome purification and analysis 121 Ribosomes were isolated from E.coli strain MG1655 according to (Rivera et al. 2015) 122 with minor changes. Briefly, bacterial cells from 1L culture with OD 600 ~0.6 were collected, 123 lysed, ribosomes from clarified lysate were sedimentated through 10% sucrose cushion, and 225 concentration is 2.5 times more than in previously described experiment (50:1 molar ratio in 226 relation to the ribosomes concentration), then the peak of "60S state" is almost not observed.
227 Instead, one can see a normal 50S peak which is slightly moved towards the increase of the 228 sedimentation coefficient. Probably, Aim23p at this concentration causes almost complete 229 dissociation of the ribosome with just trace amount of "60S state", which results in minimal shift 230 of the corresponding peak. At the same time, the 30S peak is meaningfully increased relative to 231 the situation when the "60S state" is clearly observed. When Aim23p concentration is increased 232 twice more (up to 100:1 molar ratio in relation to the ribosomes concentration), the resulting 233 profile is identical to that in case of IF3 adding to ribosomes. Summarizing these results, one can 234 conclude that Aim23p in large concentrations does not fix the "60S state" of isolated E.coli 235 ribosomes but instead promotes their dissociation into the subunits, like cognate IF3.
237
Aim23p and E.coli IF3 act jointly to dissociate bacterial ribosomes in vitro.
As it has been mentioned above, the discovered "60S state" of bacterial ribosomes might 239 be the result of the decreased ribosome stability. In other words, the equilibrium of the 240 dissociation reaction in this case may be slightly shifted towards free subunits without full 241 dissociation. This, in turn, means that such state of the ribosome should be subjected to 242 dissociation easier than the normal 70S state. In order to check this hypothesis, we performed in 243 vitro dissociation experiments with Aim23p and IF3 being simultaneously added to ribosomes.
244 While Aim23p was added in concentration sufficient for "60S state" fixation (10:1 molar ratio in 245 relation to the ribosomes concentration; see Fig. 2C ), the amount of IF3 used was not enough for 2D . We used the home-made antibodies 258 against 6-His-tagged recombinant Aim23p, and, luckily, they had a significant cross-reactivity 259 with the 6-His-tag (data not shown). Thus, we were able to detect both Aim23p and IF3 in a 260 single sample since IF3 used in our experiments was also 6-His-tagged. (Fig. 2A) . This has been confirmed by the molecular modeling of Aim23p 358 complex with 30S: terminal extensions of Aim23p (especially N-terminal one) have been shown 359 to interact directly with the core protein part which probably makes Aim23p "fixed" on the small 360 subunit (see Fig.3 ). Interestingly, the similar effect of mammalian mtIF3 has been described with 361 regard to human mitochondrial ribosomes dissociation in vitro (Haque et al. 2008 
367
In the present work, the "60S state" has been demonstrated to dissociate by increased 368 amount of Aim23p (Fig. 2B ), or by a small amount of E.coli IF3 (Fig. 2C) . The slight toxicity of is not pertained to them in vivo. The answer "no", however, seems to be obvious as bacterial IF3
382 is well-known to bind only free 30S subunits. This was also seen in the present work (Fig. 2D) . B.
E.coli 
